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Berberine Inhibits Hypoxia-induced Autophagy in Human Breast Cancer HCC1937 Cells

XU Xinghueﬁ’l YANG Mengyuan WANG Zhongcan®, FAN Kalyue SUN Chengkeb, WANG Tianyub,

WANG Jianli** (Jining Medical University, a.College of Basic Medicine, b.School of Clinical Medicine, c.School of Mental
Health, Jining 272067, China)

ABSTRACT: OBJECTIVE To study the effect of berberine(BBR) on autophagy of human breast cancer HCC1937 cells
under hypoxia condition. METHODS Cultured human breast cancer HCC1937 cells, CCK-8 method was used to determine the
effects of different concentrations of BBR(0, 5, 10, 20, 40, 80, 160 umol-L’l) on cell viability under normoxia and hypoxia
conditions, and select the drug concentration for further experiments. Cultured HCC1937 cells were randomly divided into 4
groups: control group, 20 pmol-L™' BBR group, hypoxia group, hypoxia+20 pmol-L' BBR group. LIVE/DEAD cell
viability/cytotoxicity kits were used to measure the cell death rate. The expressions of autophagy related proteins Beclinl, LC3
and P62 in each group were determined by Western blotting. The cells were infected with mCherry-GFP-LC3 adenovirus, and the
number of autophagosomes and autophagolysosomes in each group were counted by laser confocal microscopy to determine the
effect of BBR on the autophagy flow of HCC1937 cells. RESULTS BBR decreased the cell viability of human breast cancer
HCC1937 cells in a concentration-dependent manner. After hypoxia treatment, the cell death rate of HCC1937 cells was not
significantly changed, and the intracellular Beclinl, LC3-II and LC3-II/LC3-I ratio were significantly increased, while P62
without significant changes, and the autophagy flow was increased. BBR significantly increased cell death rate, decreased
Beclinl and LC3II/LC3-I ratio, increased intracellular P62, significantly reduced the number of autophagosomes and
autophagolysosomes, and inhibited the formation and clearance of autophagosomes under both normal and hypoxia conditions.
CONCLUSION BBR increases the death rate of human breast cancer HCC1937 cells under hypoxia condition, and its effect is
related to the inhibitory effect of berberine on autophagy under hypoxia condition.

KEYWORDS: berberine; breast cancer; hypoxia; HCC1937 cells; autophagy
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SEUMER B, S T S g R A 1 e, HG gk
S8 T T R A IS AR KK, DR R S
PRAEE L SR FH 24 A s e 4 i S0 L R 0 i 1
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2.4 Western blotting £ H Wi AH ¢ & 11 Beclinl |
LC3 & P62 fyRILIF N

For G AL BANA S, DL RIPA Z4f# 2000,
PRPUEE A, UL BCA WEME & AWRIE, [ & I
30 ug M [#AE, SDS-PAGE Hijk, RIGHZE
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PR, F 4 CIEEHR, VRS FIMAMER Y
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S ARG TE B A WA B S A ST, 416
IBEL RN A WEERHA ., 20, 289806 merge J5 i
IR BB A B A R AA 3 A AN R R
THECT i E R AT L
2.6 SGiiteEhbE

K H SPSS 20.0 Geit Sk Bt A v geitae o3
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LSD-t #i5, P<0.05 N2EREAGIE L,
3 #R
3.1 AR BBR MWFLEE HCC1937 4HiE 11
1) 5% 1
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S AR, WL 1. 5E S TR
(Oumol-L"'BBR 41 ) # tt , Bt & & F
0 umol-L™' BBR £H HCC1937 ZJifl 1% J1 7o i & ik
AR WA SHALMET, 5 0umol-L BBR
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J i 0 22 AR B B L (P<0.05), H 40U
71k BBR V& B 38 T BRI 55 R
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TAHLE, 76 BBR ¥ JE K 20 pmol- L' i, A 35
ik B % & fF F HCC1937 40 Mg & & N
[(76.262.94)% vs (68.39+2.31)%, P<0.05], 3Ttk
JEZEERHEE BBR XS T HIERSE, R
JH BBR VA 20 pmol- L™ 1 Ry SEu ik BE

100 - — #H
1
75 4 ’ 7/ ? by 2
AN
A A AT
= Y A 7
251 WU 7 7 7
AR VA AV
Nl 7R 178 |78 I7H 7R V7.
0 5 10 20 40 80 160
BBR/pmol-L!

1 ¥FARSFALM T/ NERX HCC1937 4 17E 71 1 %
WE (Xt , n=6)

SH MM, "P<0.05: 5 0 pumol-L™ BBR 4lAHLL, *P<0.05.
Fig. 1 Effects of berberine on cell viability of HCC1937
under normoxia and hypoxia conditions(x + s , n=6)

Compared with normoxia group, "P<0.05; compared with 0 pmol-L™
BBR group, 2P<0.05.
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AR (27.03% vs 15.61%, P<0.05), 78] BBR
X AbF AR ST ) HCC1937 41 i HAT 3 R AY A
PifE
3.3 BBRXFHCC1937 #ilfifd F W5 AH 5% 25 (4 Beclinl |
LC3 % P62 Ky

hy i R R ST T, SR Western
blotting & £ ZH 40 il N HIF-1o 9235150 . i
FE BBR XHUESE T A BERISZI, RA Western
blotting Ml F WEAATE BUAH & 1 Beclinl L LC3 K&
P62 MYFRIRIEA, WK 3. BAEAAEA HIF-1a
() 2235 4 LT RN 61.38%(P<0.05), 2 4R,
BV, BT o A A WG PS5 AT, Beclinl Y
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2)3)

§148+20 pmol-L- BBRAL

SR
2 NEEBE HCC1937 43 T E W (X 5, n=10)
A-FGEELRE AM 1 ZBE[RIIH 2R IR-1 B @ HCC1937 4 I2E L 1 ik
Bil(bar: 100 pm), HAMMEERE), LM E); B-AIMISE T EE
R 3R LL, VP<0.05; HEAE ML, PP<0.05; 5 20 pmol L™
BBR 4L, YP<0.05,

Fig. 2 Effect of berberine on the death rate of HCC1937
cells(x £ s, n=10)

A—fluorescence microscope image of HCC1937 cells stained with calcein
AM and ethidium homodimer(bar: 100 pm), live cells(green), dead cells
(red); B-histogram of cell death rate. Compared with control group,
DP<0.05; compared with hypoxia group, ?P<0.05; compared with
20 umol-L™" BBR group, *’P<0.05.

|
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B-actin D WD W S_—

Beclin] N GES (D SN
p-actin D GNP GNND GEND

P . Y

HIF-1a/B-actin

71.76%(P<0.05), KHIHLEIRAET HCC1937 Zififl
() [ WS PERS5R ; 20 pmol-L™' BBR 4H Beclinl [t
X IR FRAR 2T 10.51%(P<0.05), £MHAFMT
BBR WG4 1 . S ER AR L, B+
20 pmol-L™' BBR 4 Beclinl F#1% 25.65% (P<0.05).
W] BBR A HI G IS T HCC1937 iU
HWEREPE . WEARIE S, LC3-1 SRfii—/NBt
Lk, A8 LC3-11, LC3-II/LC3-I Ay HUfi 5 [
IEPERGEARSG; A WEARIERR R, LC3-11 5 P62
o R R f o 20, DAL, 388 RIS IER LC3 5 P62
1) 2 A8 O L B WO o S R IR A L, B
LC3-II fFR NN 62.42%(P<0.05), LC3-II/
LC3-1 By Fe i3 hn 137.32%(P<0.05), P62 TG i # ik
A5 X IRAAARH, 20 pmol-L ™' BBR £ LC3-II 1
FRE I F A, i LC3-I/LC3-1 By L1 TR

< .

LC3II

B-actin — D GNP SNy
PC G D wm— D

practn (D G

3 PNEER M ERAL T HCCI937 MM N B X ZE AW E(x+s, n=3)

SR, VP<0.05; SEUEAMLEL, 2P<0.05,

Fig. 3 Effects of berberine on autophagy associated proteins in HCC1937 cells under hypoxia condition(x + s , n=3)
Compared with control group, "P<0.05; compared with hypoxia group, >P<0.05.

R E AN 22 2023 4F 11 A4 40 4855 21 1

Chin J Mod Appl Pharm, 2023 November, Vol.40 No.21 - 2975 -



25 36.09%(P<0.05) , [6] B} P62 4 i 71.65%
(P<0.05); SELAELAAMEL, B4+20 umol-L™' BBR
2 LC3-II MERA RO %, LC3-1/LC3-1 /Y
FLIB AR 49.92%(P<0.05), P62 H4fil 36.74%(P<
0.05), 7 B B4 AT i UE HCC 1937 4t A W Y s
BBR A #4845 F T R A 1 s
3.4 BBR XFHAE HCC1937 20 [H W Y 50

Jypt— W BBR X HCC1937 4l [ Wit
(IS0, LLF3k mCherry-GFP-LC3 i i s 75 ik
YR, R THECA N B RS A R A E
A28k, FlxE BBR XA TSN HCC1937 4 j
F W s, UL 4, 5% BRZHAH L, 20 pmol L™
BBR 41 4il il N A W 44 % & 9 2D (15.33+2.08 vs
22.043.60, P<0.05), G440 F WA S e b
J(32.3342.52 vs 22.0£3.60, P<0.05); 5Hta44H
o, Bt4+20 pmol-L™' BBR 44 f N [ A%
I/ (18.67+1.52 vs 32.33+2.52, P<0.05); ‘S5xiHA
AR, 20 pmol-L™' BBR 44N P [ Wk 73 it 1A%
H /0 (7.33£1.52 vs 12.67+2.08, P<0.05), HREH
YRR P WS B IAICER Y N (36.6744.16 vs 12.67+
2.08, P<0.05); SECEAMEL, B4+20 pmol L™
BBR 21 41 it P [ W5 B (A B30 i 9 /1 (7.6 71,15 ws
36.6744.16, P<0.05). FKWHESMT BBR AJf]
il HCC1937 40 A Wi, HLAE B8 451 7 ,BBR
Xt HCC1937 2 Al 1 Wit 3t () 49 il 4 FH B 58
4 g

LR ECEME R, PR, HEK
() 539 BEAE BRALH] i AN TE A, Hanx FAERES
P = BRI FE DALY, 2R . &2
KFRE, MIHBIRIT 2 . AT BT R
) HCC1937 A FLARJE 400 2ok U5 F IR & Pk 548
i, BRCAL rHrR B EJ& BRCA1 5382C 274840
4, ERBB2 MMM R AR Z AR, &
T=HABEMR R . A kM, MR A
W ) 3G A 2 5 L 25 e S U, A
] 751 B8 R2 ARG = 9] 2L At 98 200 L X 47 ek g 245 40 1 i 24
P, B ALY 259 B RUBEDT T 22 8 e
il 700 B A BRI AS RN, PR AR R I 2
14 H L 24 v e Al BE A8 1 i AR A5 1T b 4 A
W BT R 25 ) B B 3L

FIRFGE &L, BBR WM 22 [ FH M B A0
B QM A P VE T, ) R T U e A e
WA RL, Frlif) BBR 8 TG RIG 7 M1k

-2976 -

Chin J Mod Appl Pharm, 2023 November, Vol.40 No.21

A
b
B
®
o
32
Em
8 m
=
I
*®
o
£
55
SR
i
*®
B 80- )
.
5 ol = X4
% == 20 pmol-L™*
& 40 i ? BBR4H
fE [Z N Elal it
2204002 {48+20 pmol-L!
® ﬂ A E H BB
R4
0 ﬂl ’_‘_‘ |:Lll T
& & AF
R @’z& @%
R
B 4 /NEEHAHRE HCCI937 4 A RN EH(X s,
n=10)

A-BOEICR B AR, B IR B BER MR A A
() A AR L), TR0 DAPT J (% (%), bar: 20 um;
BN A 1 VA T A S D SR S ik A Bt SR . X B AR
tb, "P<0.05; SER4U, PP<0.05,

Fig. 4 Effect of berberine on autophagy flow in hypoxic
HCC1937 cells(x + s, n=10)

A—confocal microscopy images, punctate dots in the images of the merge
indicate the autophagosome(yellow) and autophagolysosome(red),
respectively, the nucleus was stained by DAPI(blue), bar: 20 pm;
B—Quantitative analysis results of intracellular autophagosome,
autophagolysosome and the sum of them. Compared with control group,
YP<0.05; compared with hypoxia group, P<0.05.
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